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Dx. DELACOUR. 


Dzar SIR, 


EMBRACE with great 
pleaſure this opportunity, 


however ſlight, of expreſſing 
my eſteem and gratitude. 1 
am ſatisfied a dedication of 
A3 this 


vi 


ſteem it the happieſt preſage 


DEDICATION. 


this kind can add nothing to 


your reputation; but at the 


ſame time know, you are ne- 
ver better pleaſed than in Pa- 
tronizing even an attempt 
towards improvement. How 


far the enſuing pages may 


merit approbation, you are 


the beſt judge; but if they 


meet with yours, I ſhall e- 


of 


DEDICAT ION. vii 


of their being likely to gain 
that of the public. 


I Au, 
DE AR SIR, 


Your moſt obliged, 


and faithful, 


BAT u, 


A 574. WILLIAM FALCONER. 


OBSERVATIONS 


EXPERIMENTS 


POISON or COPPER. 


FE world is highly indebted 
to Dr. Baker, and Dr. Perci- 
yal, for their ingenious and learned 
diſſertations on the poiſon of Lead 
which have doubtleſs contributed 
greatly to guard againſt the pernici- 

- 


ON THE POISON 


_ ous effects of that metal for the fu- 
ture. Yet another poiſon of the me- 
tallic kind, nearly, if not altogether, 
as dangerous as that juſt mentioned, 
remains to be noticed; I mean that 
of Copper. I would not here be un- 
derſtood to ſay that its ill effects have 
not been before obſerved, as I am 
very ſenſible they have been long 
known, and ſeveral treatiſes wrote 
concerning them in particular caſes 
and the, but no work on 
the ſubject in general, at leaſt in our 
language, has as yet come to my 
hands. 


As the conſequences which ariſe to 
our health from this metal, are equal- 
Ly ly | 


OF COPPER. 


ly hazardous with thoſe that proceed 
from Lead, and as it is full as liable 
to gain admiſſion into the body, 
from its more frequent uſe for do- 
meſtic purpoſes, eſpecially the pre- 
paration of our food, and its being 


eaſier diſſolved or corroded; an ac- 


count of theſe, with ſome remarks 


and cautions on the beſt: means of 


avoiding them, will not, I truſt, be 
leſs W to the public. 


Copy xn is in the moſt general uſe 
of any metal, iron excepted. It poſ- 


ſeſſes many valuable properties, hav- 


ing a great degree of hardneſs and 
ductility at the ſame time, and is 


neither ſo apt to ruſt in the air, or 
calcine 
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_ calcine in the fire as iron, which ren- 

ders it more proper for ſeveral pur- 
poſes than that metal, eſpecially 
where a moderate degree of heat is 
employed. On theſe accounts Cop- 
per is in great uſe in the mechanic 
arts, for the making domeſtic uten- 

Il . ſils, ornaments, mathematical inſtru- 

[ ments, &c. for which it is admirably 

| adapted. But its greateſt conſump- 

i | tion, and what principally regards 

ö the preſent ſubject, is in the forma- 

tion of veſſels for culinary purpoſes; 
or at leaſt ſuch, as though they may 
not abſolutely come under that de- 
nomination, are employed for the 
preparation of ſubſtances uſed in 
diet 
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diet or medicine, as — . 
ung, &c. 7 


Coryzx is likewiſe the baſis of ſe- 
veral compound metals for uſes of 
a ſimilar kind with the foregoing ; 
as braſs, bell metal, princes metal, 

bath metal, white copper, &c. in all 
of which Copper is by much the 
largeſt ingredient, and indeed may 
be conſidered as little different from 
Copper in the effects they are like- 
ly to produce ; yet this metal, though 
endued with ſo many ſerviceable 
qualities, is known to be capable of 
being converted by various means, 
ſeveral of which occur frequently, 
and almoſt neceſſarily, in the purpo- 


s 


Copper 
ho ren- 
uered ac- 


tive. 


ON THE POISON 
ſes for which it is employed, of the 


kind before mentioned, into a nox- 


ious ſubſtance, the more dangerous, 
as being, like that of lead, for the 
moſt part gradually introduced, and 


_ the afflicted perſon generally without 
ſuſpicion of the cauſe of his diſorder, 
and conſequently not likely to uſe 


the proper means of relief, by avoid- 
ing the circumſtances that gave riſe 
to it. And I make no doubt that 
the poiſon of Copper, as well as that 


of Lead, is productive of ſeveral diſor- 


ders whoſe ſource is either unknown 
or aſcribed to a miſtaken origin. 


CoppzR, in its metallic ſtate, is, 
like other metals, generally thought 


OF COPPER: 


to be inactive, as to its effects on tlie 
body. Yet of this I have ſome 
doubt, ſince by moderate friction 


13 


with the hand, which can ſcarce be 


ſuppoſed to alter it in that reſpect, as 
not generating a ſufficient degree of 
heat, it can be made to produce a 
conſiderable odour, which ſeems to 
indicate that it is by theſe means ca- 

pable of being brought into an active 
ſtate. But whatever doubts we may 
entertain concerning its activity in 
this form, we can have none of it 
when reduced into a ſaline ſtate, as 

experience too plainly teſtifies. 


Ir is diſſolved or rendered ſaline by 
me writers haye de- 
£ nied 


all the acids. So 


If active 
in a me- 
tallic 
State. 


ed ſo by 
Acids. 
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Bj the nied this power to the vitriolic, except 
acid, when concentrated and aſſiſted by 
heat, but I find by experience that 
though its action is ſlower, yet it will 
diſſolve Copper in conſiderable quan- : 
tity, even though the acid be ina 
dilute ftate, and no heat uſed. The 
ſolution is of a blue colour, and 
when evaporated, yields cryſtals of 
a blue colour, and rhomboidal figure, 
which are the common blue. vitriol 
By the of the ſhops. The nitrous acid diſ- 
acid, | ſolves it very readily and plentifully. 
The ſolution is at firſt green, but 
becomes afterwards of a ſky-blue 
3 colour. The muriatic acid does not 


Acid, diſſolve it ſo quickly or ſo largely as 


the nitrous, but more ſo than the 
vitriolic 
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vitriolic. The ſolution is of a brown 
colour at firſt, but on ſtanding be- 
comes green. The vegetable acid, By the 
though its action be ſlow, yet it diſ- — 
ſolves Copper in largeſt quantity of 
any of the acids, the nitrous excepft- 
ed. The ſolution ſhoots into bluiſh 
green cryſtals, which are the verde- 
gris of our ſhops. Alkaline ſalts, By Al. 
both fixed and volatile, diffolve it; 
the former in greater quantity, but 
the latter more expeditiouſly. It is By Neu- 
likewiſe corroded or diſſolved by all W 
the neutral ſalts, and with moſt of 
them forms a bluiſh green ſolution 
er-raſt.. 
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ExPpRESSED oils, according to 


By Oils. Neumann, diſſolve it; but of this I 


have fome doubt, if the oil is freſh, 
and the Copper in its metallic ſtate : 


but if the oil be rancid, a volatile 


alkali is generated, which acts power- 
fully on the Copper; and if the lat- 
ter be in a ſtate of calx, the oil, al- 
though freſh, will then unite with it 


very eaſily, Eſſential oils, eſpecially 


of the more acrid and volatile kind, 
I have obſerved corrode it very pow- 


erfully. 


PuRE ſulphur * does not affect 
8 as far as I can find, unleſs 
aſſiſted 


nnr drachm of waſhed flowers of ſulphur 


into a vial with 311 of diſtilled water, and a thin 
0 


OF CO P P E R. 
aſſiſted by heat; but i in the ſtate in 


which we generally get ſulphur, 


when it is ſcarce ever free from a 
portion of ſuperabundant acid, there 
is no queſtion that then it will cor- 
rode or diſſolve the metal. Hepar 
ſulphuris, with an alkaline ſalt, diſ- 
ſolves Copper, or at leaſt corrodes it; 


as I found a piece of bright Copper, 


that had lain about a week in a ſo- 


lution of hepar ſulphuris in water, 


much diſſolved, and in ſome places 
„ nl 


piece of bright Copper weighing exactly thirty-three 


grains, and ſuffered them to ſtand five days expoſed 
to the air. I then filtred off part of the water, which 
had no taſte of Copper, nor diſcovered any blue co- 
lour on addition of the common ſpirit of ſal ammoniac, 
or that with quick-lime, nor was the Copper diſco- 
loured or Es 1 in weight, | 


I FM 


ByHepar 
Sulphur- 
is with 


an 
kali, 


Al- 


— — — — — — 
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blue, but I could not diſcover that 
it had imparted any ſenſible impreg- 


ByHepar ö ö 
Sulphür. nation to the liquor. Hepar ſulphur- 


Wick- is with quick-lime corrodes Copper, 
_— but very ſlowly and imperfectly. A 
thin plate of Copper had got a few 
ſſmall bluiſh ſpots, by lying five days 
in a very ſtrong ſolution of this 
kind; but a weak ſolution did not 
affect it, after lying three weeks in 
it. I could not diſcover that it im- 
parted, in either caſe, any cupreous 

* impregnation to the liquor itſelf. 
| aff. ARDENT ſpirits, when perfectly 
Spirits, pure, do not, I believe, affect Cop- 
per; but we generally get them, 
when weak, with a portion of acid 


adhering 2 
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adhering to them; and when ſtrong, 

often with an * alkaline impregnati- 
on: in either of which ſtates, they 
will diſſolve or corrode the Copper. 


S1MPLE earthy f ſubſtances do not, ard, 
as far as I can find by experiment, 
at upon Copper ; but this is by no 
means the caſe with thoſe ſaline ſub- 
By. . ſtances | 


* Fixx alkaline ſalts 5 uſed in the rectification 
8 vinous ſpirits to abſorb the watery moiſture. If 
great care be not taken, ſome particles of the alkaline 
ſalt will be carried over in diſtillation z when this 
happens, as is frequently the caſe, it gives what the 
workmen call an urinous reliſh, I kept a piece of 
Copper in ſome pure reQified ſpirits a week, without 
its being affected in the leaſt, 


+ I XET a piece of bright Copper five days in | 
| ſtrong lime- water, which did not affect it. 


1 


By 


f earthy 
Salts, 
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ſtances which have an earth for their 


baſis, as alum, fal catharticus ama- 


rus, and ſelenites, which all corrode, 
or diſſolve this metal: the firſt men- 


tioned in greateſt proportion, proba- 


bly as containing an unneutralized 


acid, which is the caſe with alum; 
ſal catharticus amarus is the next in 


ſtrength, and ſelenites the weakeſt; 


but this laſt, though its action is 


By 


Water. 


' ſtand any long time. 


flow, will nevertheleſs corrode it in 
conſiderable quantity, if ſuffered to 
The power 
theſe have of this kind is much 1n- 


creaſed 4 heat. 


Warzx is generally thought to 
diſſolve Copper. That common wa- 
r 
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kind, by ſtanding in Copper veſſels, 
is well known, by the taſte it ac- 


the niceſt teſts we are acquainted 
with, when the ſubje& poſſeſſes no 


is overpowered. But I ſuſpect that 
ther from ſome ſaline quality inhe- 


rent in it, or elſe that the veſſel itſelf 
had been corroded before, and part 


have kept a piece of bright Copper 


ſeuveral weeks in diſtilled water, with- 


out its imparting any ſenſible im- 


as by 


ter gains an impregnation of this 
quires z which is, I believe, one of 
ſtrong taſte of its own, by which this 


water acquires this impregnation, ei- 


of the Copper thus changed into a 
ſaline ſtate, and ſoluble in water. 1 


pregnation to it, diſcoverable either 


24 


By Air. 


ON THE POISON | 
by the taſte, or by addition of the 


volatile alkali, which is generally | 


accounted one of the niceſt teſts of 


the preſence of this metal; and the 
Copper was even leſs diſcoloured, 


than another piece that had been ex- 


poſed to the air for the ſame time. 


Tur air likew iſe appears to have 
a power of reducing this metal into 
a ſaline ſtate, as it is well known that 


Copper veſſels, if not frequently 
' cleaned, will contract a blue or green 
ruſt on their ſurface. Whether the 
air itſelf has any power of this kind, 
or whether it acts by means of any 


ſaline quality adhering to, or united 


| wich it, I tall not determine. of - 


have 
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have twice examined with a micro- 
ſcope the ruſt of Copper contracted 
in this manner; in both of which 
trials, from its pale colour and rhom- 
boidal cryſtals, I imagined it to be 


blue vitriol. If this conjecture be 


true, it will afford a great preſumpti- 


on of the univerſal preſence of the 
vitriolic acid in the atmoſphere, 
which has been the opinion of many 


philoſophers. But the quantity was 


too ſmall for me to determine with 


certainty concerning the nature of 


the ſaline ſubſtance thus formed. 
But even granting it to be formed 


in the above-mentioned manner, it 
would not follow from thence, that 


Oy ruſt, which Copper * to 


Con- 5 | 
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contract ſpontaneouſly, is of this J 
kind; fince it muſt vary according 
do circumſtances, eſpecially as the 
places where veſſels of this kind are 
generally depoſited, are expoſed to 
ſteams and effluvia of various kinds, 
from vegetable and animal ſub- 
ſtances, different kinds of fuel, &c. 
which render it probable, that the 
volatile alkali, among other things, 
zs often the corroding body. . 


| Ay Tut . FixT air does not appear, by any 
Air, 


experiments I can make, to a& on 
Copper in the leaſt ; nay, in ſome. 
caſes, it ſeemed to protect the metal 
from the action of the common air. 
I have kept Copper three weeks in a 
veſſel. 
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veſſel of water ſtrongly impregnated 


with fixible air, without affecting the 


metal in the leaſt, either in colour or 


weight, that I could diſcover ; nor 


did the water give the leaſt ſigns of 


its containing Copper. 


CoppER received into the body in xreas 


a ſaline ſtate, or rendered ſo by the 3. 


animal fluids, - exerts very violent ef- 


of Cop- - 
on 
theBody. 


fects on the ſyſtem, as a virulent | 


emetic and cathartic, if taken into 


the ſtomach in conſiderable quantity, 


or diſſolved by an irritating men- 


ſtruum. If it occaſions no great 


evacuation, it frequently affe&s the 


nervous ſyſtem, producing * convul- 


| ſions, 


vide Medical Obſervations and Inquiries, Vol. II. 


p. 146. 
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bons, delirium, ſtupor, and head- 


ach, and ſometimes a high degree of 


mania, with ſymptoms of an inflam- 
mation of the brain or its membranes. 
If the quantity taken in be large, it 


ſometimes excites very violent pains; 
and if the ſubſtance be not quickly 


_- diſcharged, inflammation of the ſto- 
mach and bowels, and death itſelf, 
Neumann mentions a caſe from 


his own knowledge, of a perſon who, 


from accidentally ſwallowing a braſs 


ſleeve-button, was ſeized with the 


moſt violent ſymptoms, and died in 
the utmoſt miſery. The ſame author 
likewiſe relates from his own autho- 


i, 


# Vide Neumann's Chemiſtry, by Dr, Lewis, p. 67. 
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rity, that vehement vomitings, and 


bens produced by the unguentum 


Ægyptiacum, whoſe baſis is verdegris 
applied to ulcers in the mouth, and 


accidentally ſwallowed. I think like 


wiſe that there is reaſon to ſuſpect 


Copper of ſome qualities of the nar- 


I have been informed that Copper 
in ſolution, applied to the iſchiadie 
nerve of a frog, at firſt excited con- 
vulſions, but when theſe had ceaſed 
the limb became paralytic. This 
quality is by no means inconſiſtent 
with its ſtimulant property, as many 
ſubſtances of a ſimilar effect prove 
on their fieſt application ſtimulant, 
which 


vulſions in children, have 


; b 
0 we OS » p 
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which perhaps may be an effort of 


nature to throw off that which would 
deſtroy her powers. In the Medical 
Muſeum, a ſtory is related of a per- 
ſon who loſt the uſe of his hands by 
cleaning braſs wire, which ſeemed to 


act by deſtroying the nervous power, 


as the internal, or flexor muſcles of 
the hand, remained in a contracted 


ſtate, as is generally the caſe in pa- 


ralytic affections of that member. 


J imagine it was from this quality 


that preparations of this metal form- 
erly gained reputation in fevers, in 


which diſorders it was much recom- 
mended by Mr. Boyle and others, 


as calming the violent and inordinate 
agitations of the ſyſtem ariſing from 
inflam- 
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inflammation, eſpecially where the 
nervous ſyſtem was peculiarly affect- 
ed, as in febrile delirium. This ef- 


fect will not be difficult to explain 
from this quality, ſince in ſuch caſes 


the ſame intention is always purſued, 


though by different means, as bleed- 


ing, evacuants, acids, &c. which all 
tend to diminiſh the force and action 


of the nervous ſyſtem, which is in 


ſuch caſes preternaturally increaſed. 
I am likewiſe inclined to ſuſpect that 


its uſe in ſome nervous diſorders of 


the ſpaſmodic kind, as the epilepſy, 


&c. is more owing to its diminiſhing 


the ſenſibility of the ſyſtem, and thus 


rendering it leſs liable to be affected 
by occaſional cauſes, than to its a- 


ſtringent t 
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ſtringent or tonic qualities, enabling 
the nervous ſyſtem to reſiſt ſlight 


| impulſes. Several other metals ſeem 


poſſeſſed of properties of a ſimilar 
kind when introduced into the hu- 


man body in large quantity. Lead 


I have before mentioned as being 
well known for its pernicious quali- 
ties of this ſort. Mercury exerts ſi- 


milar effects. Neumann relates that 


among the workers of the quickſilver 
mines, a palſy is the firſt ſymptom, 
to which a ſalivation ſoon ſucceeds. 
It is likewiſe obſerved that few of 
them live more than four years if 
conſtantly employed. The gilders. 
and refiners alſo are affected in the 


lame manner, though not in ſo great 
a de- 
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a degree. I think it highly probable 
that the efficacy of antimony in many 
diſorders, fevers eſpecially, is owing 
to a like quality. It is obſerved to 
render the pulſe ſlower, and to pro- 
cure ſleep in a very remarkable 2A 
manner; and though this may ſome- 
times be aſcribed to the evacuation 
it occaſions, yet this is not al- 
ways the caſe, ſince I have fre- 
quently obſerved it to act in this 
manner without producing any 
ſenſible evacuation whatever. In 
the ſecond volume of the Phyſical 
Eſſays, there js a remarkable ac- 
count of a caſe wherein it exerted 
very extraordinary ſoporific effects. 
| ..C I have 
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1 have ſeen an inſtance myſelf of a 
{mall twice rendered paralytic 
by a piece of crocus metallorum 
which was put into the water he 
drank, to cure him of the mange, 
being accidentally left in it a long 
time. On its being taken out the 
firſt time, he. ſoon recovered his pal- 
ſy, and on its being again put into 
his water he relapſed, and grew bet- 
ter again on its being removed. Dr, 
Baker aſcribes the paralytic affection, 
to which printers are ſubje& from 
handling the types when heated before 
the fire to dry them after waſhing, to 
lead; but I ſuſpect antimony as equal- 
ly liable to the imputation, as being 
much more volatile than lead, and 

„ more 


— £0 
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more likely to become active in a 
ſmall degree of heat. The printers 
themſelves, as far as I can find, a- 


ſcribe the above-mentioned diſorder 


to the antimony that enters into the 


compoſition of the types. Moſt of 


the metallic preparations likewiſe are 


found by experience, if Jong conti- 


nued, to weaken the tone of the ſto- 
mach and organs of digeſtion, which 


is probably owing to the above- 


mentioned property, which many of 
them ſeem to poſſeſs in common 
with one another, and poſſibly may 
be inherent in more of them, if their 


qualities were more accurately exa- 


mined, But to return to the ſub- 


Ject. | 
C 2 Cop- 
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Copy has been thought by ſome 
a principal cauſe of the ſcurvy, but 
I cannot find any reaſon for believ- 
ing that it has directly any ſuch ef- 


| fe though it muſt be acknow- 


ledged, that by weakening the ner- 


vous ſyſtem and organs of digeſtion, 
it may conſequentially promote it. 


Tux various menſtrua which act 
upon Copper, do not ſeem greatly to 
alter its effects on the human body; 
which proves, that the effect is ow- 
ing to the metal, not to the folvent. 
The principal point in which they 


vary, appears to be in their degree 


of ſtimulus, or irritating quality. 


The combination of Copper with the 


nitrous 
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nitrous. acid is accounted the moſt 
ſtimulant, next that with the muria- 


tic acid, next that with the vegeta- 


ble (verdegris), then with the vola- 
tile alkali, then the fixt, then with 
the vitriolic acid (blue vitriol). When 


united with neutral or earthy falts, 


it is much more mild, and moſt fo, 
in all caſes, when cryſtallized. What 


degree of ſtimulus the combination 


of Copper with oily bodies may 
have, in proportion to thoſe juſt 


mentioned, I cannot ſay, but know 


from experience its activity is very 
great, probably owing to the volatile 


alkali often contained in oil when 


rancid, The green or blue ruſt 
which Copper ſpontaneouſly con- 
C3. » .  m—_ 
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Copper, 


how 


moſt 


likely to 


gain ad- 


ON THE POISON 


tracts, is likewiſe very ſtimulant, 
but in what proportion, relative to 


the above, I cannot determine. 


Hav thus briefly given an ac- 
count of Copper, and of the ſub- 
ſtances that diſſolve or corrode it, 
and its effects on the human ſyſtem ; 
I ſhall now proceed to mention the 
circumſtances in which it is moſt 
likely to find admiſſion into the 
body, or produce deleterious effects 
upon it, which will ſuggeſt ſome 


cautions proper to be attended to, in 


order to avoid them ; and I ſhall in 


this part follow the order in which I 


have treated of the ſubſtances that 
diſſolve or corrode i it. 


FIRST 


OF COPPER. 
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Fixsr then of Copper in its me- In its 


tallic form. In this ſtate, we might 
imagine it not very likely to find ad- 
miſſion into the body; but I ſuſpect 


it occurs oftener than is apprehend- 


metallic 
ſtate, 


ed. Halfpence and farthings are 


frequently given to children to play 
with, and as they generally put their 


toys into their mouths, they are often 
ſwallowed, or part of the Copper ab- 
raded by their teeth. The laſt of 
the above circumſtances 1s applica- 
ble to all toys whatever, for young 


children, made of braſs or Copper, 


or other mixt metals wherein Copper 


makes a part of the compoſition, 1 


likewiſe believe, that ſometimes Cop- 
per in this form gains admiſſion into 
C 4 our 
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our food, by the ſcraping of the bot- 
toms of braſs or Copper pans, &c. 


eſpecially when they contain ſome 


viſcid ſubſtance, as ſweetmeats, or 
ſome other food dreſſed with thick 


ſauces. The like may happen from 


ſome of the coarſer kind of ſpoons 
made of a mixt metal called ockamy, 


(corruptly for alchemy) which is a 


coarſe kind of braſs. Theſe are in 
frequent uſe among ſervants and the 


lower kind of people, and I have 


often ſeen them greatly diminiſhed 


In their ſubſtance by uſe. The dan- 
gerous cuſtom of many, of putting 
pins into their mouths, deſerves to 
be particularly noticed, as it is gene- 


rally imagined all the danger lies in 
its 


OF COPPER. 


its mechanical action if ſwallowed ; 
but by the afore-mentioned account 
of its effects, it appears to be likely 
to produce diſagreeable conſequences 
by its ſpecific action as a metal. 


D exhalation from Copper 


ſtrongly heated, is ſaid by ſome 
vVriters to be injurious to the lungs, 
and occaſion coughs. Ramazzini 


mentions that the artificers in this 


metal are ſubject to the above com- 
plaint, and to vertigo and a diſco- 


loured complexion, owing probably 


to the particles of Copper either ex- 


haled by heat, or rubbed off in the 


working, floating in the air and taken 
in by inſpiration, In proof of this 
| — 
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he obſerves that the beard and hae 
of the workmen in time become 
green, owing probably to the parti- 
cles of Copper lodged upon the bo- 
dy being corroded by the perſpira- 


tion. 


As to the effects of Copper exter- 


nally applied, I have before mention- 
ed that it emits, even on ſlight rub- 


bing, a fœtid odour, and ſeems, in 


part at leaſt, volatilized, by which 


we might imagine it would be ren- 
dered active. But I cannot diſcover 
any effects ever produced by it in 


this way, among thoſe who are moſt 


converſant in handling and rubbing 
this metal, provided there be no 
ſuſpi⸗ 
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ſuſpicion of any being taken into the 
body. But the opportunities which 
this metal has of getting into the 
body in a ſtate of ſolution, are much 
more numerous. The firſt men- 
ſtruum that occurs in the order 
above- mentioned, is the vitnolic 
acid. A | 


Ar firſt view we might imagine 
that Copper would be very little 
likely to gain admiſſion into the bo- 
dy in combination with any of the 


As 
diſſolved 


By the 
Vitriolic 
Acid, 


mineral acids, as they are ſeldom 


met with, and cautiouſly avoided 
under ſuſpicion of their poiſonous 
qualities. But on a more minute 


enquiry we ſhall find that this is not 


ſo 
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ſo unlikely to happen as might per- 
| haps be apprehended. Several ſprings 


are found to be impregnated with 


the vitriolic acid in its ſeparate ſtate, 


the water of which, if uſed with 
Copper or Braſs veſſels, may corrode 


them, and thereby gain from them 


a cupreous impregnation, the ſame 
as if a portion of blue vitriol was 
diſſolved in the water. The vitriolic 
acid indeed, when dilute, acts very 


ſlowly upon Copper, fo as ſcarce to 


affect it of a long time; but in this 


caſe it is generally in ſome degree in 


a volatile ſtate, in which it corrodes 
metals more plentifully, and alſo aſ- 
ſiſted by heat, which greatly increaſ- 
es the attraction between this acid 
and 


OF COPPER. 


and Copper. But to put this out 


of diſpute, I made the following ex- 


periment. 


I Took two ſauce-pans, one Braſs, 
and the other Copper, both perfectly 


clean. Into each of theſe I put two 


drops of ſpirit of vitriol, and a pint 


of diſtilled water, and ſet them both _ 
on the fire, and kept them boiling 
about twenty minutes: I then re- 


moved them from the fire, and ſer 


them to cool. When cold, they had 
each acquired a coppery taſte, and ' 


ſtruck a faint blue with ſpirit. ſalis 
ammoniaci commun, 


Ox this account, oreat caution 
ſhould 
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ſhould be had in the uſe of Copper 


_ veſſels by thoſe who inhabit a coun- 
try where mines, of coal eſpecially, 


are frequent, as the ſprings in ſuch 
ſituations are frequently impregnated 
with this acid. 


WarTzrs alſo containing alum, 


which by Dr. Percival's experiments 


appears to be far from an uncommon 
impregnation, may acquire a taint of 
a ſimilar kind from Copper veſſels. 


That ingenious writer has, in a late 


eſſay, very judiciouſly pointed out 
the danger of water of this kind ac- 
quiring an impregnation of lead, 


from paſling through pipes of that 


metal; as he repreſents with great 
juſtice, 
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juſtice, that it is but reaſonable to 
ſuppoſe that the vitriolic acid, which 
is the baſis of alum, would quit it to 
unite with the lead, to which it 1s 
known to bear a ſtronger attraction. 
If this conjecture be probable, as to 
lead, it holds much ſtronger of Cop- 
per, whoſe affinity with the vitriolic 


acid is much greater than that of 


lead, and is more liable to be increaſ- 
ed by expoſure to heat, which I 


have before obſerved increaſes the 
diſſolving powers of the acid upon 
Copper very conſiderably. But tho 

I doubt not that the alum is decom- 


poſed in the manner above-menti- 
| oned, there is no neceſſity to ſuppoſe 
it, in order to account for its action 
1 upon 
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upon Copper ; ſince alum has always 
a portion of ſuperabundant acid ad- 
hering to it, which would undoubt- 
edly, when aſſiſted by heat, act up- 
on the metal. And in confirmation 
of this, I find by experiment, that a 
ſolution of alum in water will, when. 
aſſiſted by heat, diſſolve Copper with- 
out cauſing any precipitation of 
earth, which would have been the 
caſe, had a decompoſition of the 
_ alum taken place. 


Nox ate chalybeate waters of 
every kind ſafe to be truſted in Cop- 
per veſſels. Thoſe, where fixt air is 
the menſtruum for the iron, do not 
affect Copper. But this is not al- 

i ways 


or COPPER: 


ways the caſe, ſince ſeveral waters of 
this kind contain iron, as united with 
the vitriolic acid in form of green 
vitriol. Now though the attraction 
of iron to the vitriolic acid be gene- 
rally eſteemed ſtronger than that of 
Copper, yet this holds only of it 
when heat is not applied; for if that 
be uſed, the vitriolic acid will leave 
the iron *, and unite with the Copper. 
The frequency of chalybeate ſprings 
in England makes them in _ 


places, eſpecially the country, be 
uſed for domeſtic purpoſes ; but 


we ſhould be cautious how we em- 


2 py 


* Tars fact is noted by Dr, Lewis, New _— 
ſatory, edition the ad, p. 47. 
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ploy them in . our culinary operati- | 


ons, where heat is neceſſary, along 


with copper veſſels, ſince by this 
means we may, as appears by the 


above circumſtance, communicate a 


dangerous quality to our food, if the 
nlp beare impregnation be of the 


acid kind. 


As the vitriolic acid is frequently 
adviſed for the ſick under various 
forms, and as the medicines are fre- 
quently (I believe too often) heated 
before they are adminiſtered, we 
ſhould be very cautious of uſing 
Copper veſſels for ſuch uſe, which 
would certainly, when heat is em- 


ployed, pare an impregnation of 
this 
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| this kind to the liquor, which in 
ſuch caſes be eſpecially dan- 
gerous. 


Nox is it at all improbable, that 
a a ſolution of this metal in the nitrous 


By the 
Nitrous 
Acid. 


acid ſometimes finds admiſſion into 


our food. The nitrous acid indeed 
is generally thought not to be (pro- 
perly ſpeaking) a native impregnati- 


on of ſprings, but at the ſame time 


it muſt be allowed, that it frequent- 


ly finds admiſſion into the water 
commonly uſed for dreſſing our vic- 


tuals. There is great reaſon to think 


that it is produced under certain 


circumſtances by putrefaction; and 


what greatly confirms this hypotheſis 


D 2 is, 
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is, that it is often found plentifully 


impregnating the ſpring waters in 
great cities, many of which are taint- 
ed with ſome putrid animal or vege- 
table matter. Dr. Heberden found 


this acid in the London pump - water 
in double at leaſt, and ſometimes in 


triple, the proportion of either of 
the other two mineral acids, viz. the 
muriatic and vitriolic, which ſtill 
were both in quantity ſufficient to 
be diſcovered by chemical analyſis. 
The danger of uſing Copper veſſels 
with ſuch water will be very obvi- 
ous, when we conſider that this acid 
diſſolves Copper the moſt expediti- 


| ouſly and plentifully of any, and | 
that the ſolution of it in this acid 


18 
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is the moſt acrid and ſtimulant of 
any with which we are acquainted. 
The caution before given relative 
| to the danger of uſing Copper veſſels 
in the warming of medicines, hold 
at leaſt equally ſtrong with reſpe& 
to the nitrous as the vitriolic acid. 


Tn ſame learned writer, whoſe 
authority we have no reaſon to doubt, 
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By the 
Muriatic 
Acid, 


mentions his having diſcovered the 


muriatic acid in ſprings under ſimilar 
circumſtances. This, though its ac- 


tion be not ſo quick as that of the 


nitrous acid, ſtrongly adheres to the 
metal, and forms with it a compound 
equally noxious. The ſame caution 


then is requiſite where the preſence 
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of this acid is ſuſpected as the fore- 


going, both in diet and medicine. 


Tux above cautions with reſpect 


to the mineral acids will not, I truſt, 
be deemed impertinent or unneceſ- 
ſary, when we conſider that pump 


water is ſo much uſed in great cities, 
London eſpecially, for dreſſing our 
food, in which Copper veſſels are 
generally employed. The prevalence 
of the nitrous acid in the pump wa- 
ter of London is ſo great as to diſ- 
cover itſelf to the taſte, and turns 
meat red that is boiled in it. Tea 
likewiſe is, I believe, generally made 
with ſpring water among the lower 
kinds of people, from a notion of its 

| _ extracting = 


OF COPPER. 
extracting the qualities of the tea 
gine from the infuſion being gene- 


rally of a darker colour, which is 
owing to the effect of the foſſil ingre- 


dients in the water, and not to the 


| qualities of the tea itſelf being more 
fully extracted. If we conſider how 
frequently this beverage is uſed by 
all ranks, that the tea-kettles are ge- 
nerally made of Copper, and often 
without tinning, and with their 
mouths ſo narrow as to be with 


difficulty cleaned on the inſide, 


and that the ſpring water of- 


ten uſed for making tea, eſ- 


Pecially in great towns, London 
particularly, is impregnated with 


D 4 many 


more powerfully, which they ima- 
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many ſubſtances capable of diſſolv- 
ing it, and that this power is great- 
ly aſſiſted by a boiling heat, which 
is for the moſt part long continued, 
it will not ſeem improbable that 
Copper may be introduced unſuſpect- 


ed in this manner, and that ſome of 


the effects uſually attributed to tea 


may ſometimes be in part owing to 


this cauſe. And this opinion is the 


more 


* Tu1s obſervation of Copper being likely to be 
introduced into our bodies by being diffolved by the 
ſaline qualities of the water uſed for making tea, is 
not confined to acid impregnations only, but extends 
equally to alkaline ones, both fixed and volatile, to 


common ſalt, glaubers ſalt, hepar ſulphuris with 


an alkaline ſalt, ſal catharticus amarus, and alum, 


with each of which the water uſed for this purpoſe 
is frequently impregnated, 
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more probable, as the ſame effects 
are produced by both of them, ſuch 
as cholicky complaints, nauſea, tre- 
mors, and paralytic diſorders, which 
might eaſily cauſe the effect of the 
metal itſelf to be overlooked. 


Nox are ſilver veſſels, as Neumann 
obſerves, though leſs objectionable, 
entirely to be depended upon, where 
the preſence of theſe acids is ſuſpect- 


ed. Silver is always alloyed with 


Copper to give it a proper degree 
of hardneſs. The Engliſh ſtandard 
is 12.4 of Silver to 1 ef Copper. 

The Copper in this proportion is 
defended from the action of ſeveral 


menſtrua, which a& upon it in its 


ſeparate 
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ſeparate ſtate ; but acids will ſtill af- 
fect it. I have ſeen blue ſpots on 
the ſides and bottom of a filver veſ- 
ſel, from water ſlightly acidulated 


with each of the mineral acids being 


boiled in it, and ſuffered to ſtand ; 
and have obſerved theſe to be much 
more numerous in thoſe parts which 
were ſoldered, the ſolder being, as I 


am informed, more largely alloyed 
with Copper, in order to render it 
more eaſily fuſible. This fact might 


be urged as an additional reaſon for 
keeping up the ſtandard of our ſilver 
at the preſent time, as ſilver veſſels 


are ſo much more generally uſed, 
and we are without ſuſpicion of their 


imparting any noxious quality, and 
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on that account poſſibly leſs atten- 


tive to guard againſt their contract- 
ing any ruſt or corroſion of this 
kind. I remember to have ſeen a 


filver tea-kettle, which had been 


much uſed, whoſe lid in the parts 


about the rim where the ſolder was 


in greateſt quantity, turned perfectly 
blue, which was probably owing to 


and delicacy, that all filver plate 
that 1s uſed in our diet be kept per- 


fectly clean, eſpecially if it be highly 


ornamented, and worked, as ſuch 
pleces generally have more ſolder 


uſed about them, and moreover, 


from 


ſome acid in the water ariſing in va- _ 
pour. It is therefore no leſs proper 
on account of health, than neatneſs 
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from the inequality of their ſurface 
more apt to conceal the ruſt, They 
ought all, in my opinion, to be 
made with an opening ſufficiently 
large to eaſily cleaned on all parts of 
the inſide, which in the preſent mode 
is far from being the caſe with ſome 
of the pieces of plate moſt liable to 
ſuſpicion in this way, as tea-urns, 
tea-kettles, &c. I have obſerved the 
ruſt thus contracted to adhere ſo 
ſtrongly as not to be got off by 


mere waſhing, without actual rub- 
— 


Bur the form in which Copper 


moſt frequently gains admiſſion into 
the body, is in combination with the 
vegetable 
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vegetable acid. This may be here 
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With the 
Vegeta- 


conſidered as of two kinds; viz. the bie Acid, 


native, as exhibited to us in the 


Juices of fruits, as prepared by na- 
ture; and that produced by fermen- 


tation, as the acid in wine, beer, and 
vinegar. The action of theſe upon 
Copper does not ſeem ſpecifically to 
vary greatly, being probably only 


in proportion to the degree of acidi- 


ty in each of them. Almoſt all ve. 
getables poſſeſs more or leſs of an 


acid quality, and all are capable of 
being rendered extremely acid by 


fermentation. As vegetables make 
ſo large a part of the daily food of 
all ranks of people, and as Copper 
veſſels are in a general uſe for the 


prepa- 
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Preparation of them, it is highly ne- 


ceſſary to guard againſt any ill con- 
ſequences that are likely to enſue 
from this practice. The greateſt 
part of the common vegetables eaten 
with fleſh meat, poſſeſs but a ſlight 


degree of acidity. This quality is 


moſt prevalent in the fruits, which 
are not ſo often made uſe of in this 
way; in leſs degree in the leaves, 
leſs ſtill in the roots, which are in 
the moſt common uſe for this pur- 
poſe of any part of the vegetable, 
and leſs ſtill in the ſeeds. But in 


order to aſcertain the effects which 


theſe vegetables would have upon 


Copper or * by being boiled in 
veſſels 
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| veſſels of this kind, I made the fol- 


lowing experiment. 


I pur two pieces of cabbage, 


weighing each about four ounces, 
one into a Braſs, and the other into 
a Copper ſauce-pan, both perfectly 
clean, with a pint of diſtilled water 
to each. After boiling twenty mi- 
nutes, they were both removed from 


the fire, and about three ounces of 


water from each poured off immedi- 
ately, and ſet to cool. The water in 
both had no taſte of Copper, nor 


= was either of the pans in the leaſt 
corroded ; nor did any Copper-co- 


loured ruſt appear on ſome bright 
iron 
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Preparation of them, it is highly ne- 


ceſſary to guard againſt any ill con- 
ſequences that are likely to enſue 
from this practice. The greateſt 


part of the common vegetables eaten 


with fleſh meat, poſſeſs but a ſlight 


degree of acidity. This quality is 


moſt prevalent in the fruits, which 
are not ſo often made uſe of in this 
way; in leſs degree in the leaves, 


Teſs ſtill in the roots, which are in 
the moſt common uſe for this pur- 


poſe of any part of the vegetable, 
and leſs ſtill in the ſeeds. But in 
order to aſcertain the effects which 
theſe vegetables would have upon 
Copper or Braſs, by being boiled in 

SO, veſſels 
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veſſels of this kind, I made the fol- 
lowing experiment. 


I pur two pieces of cabbage, 


weighing each about four ounces, 
one into a Braſs, and the other into 
a Copper ſauce-pan, both perfectly 


clean, with a pint of diſtilled water 


to each. After boiling twenty mi- 
nutes, they were both removed from 


the fire, and about three ounces of 


water from each poured off immedi- 
ately, and ſet to cool. The water in 
both had no taſte of Copper, nor 
was either of the pans in the leaſt 
corroded; nor did any Copper-co- 


loured mit appear on ſome bright 


iron 
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iron wire *, which I put into it, after 


any of the experiments had gained 
the leaſt impregnation from either 


lying twenty-four hours. I tried the 


ſame experiment with potatoes, tur- 


nips, carrots, onions, rice, and bar- 
ley, but did not find the water in 


the Braſs or Copper veſſels. 


Tae foregoing experiments prove, 
that Braſs or Copper veſſels do not 
impart any ſenſible impregnation to 

© F008 


I Found this teſt ſucceed better in diſcovering 
the preſence of Copper, when united with the vege- 
table acid, than the volatile alkali, fince that has 
the property of changing the herbaceous juices of 


plants to a green colour, which obſcured the blue 


one cauſed by the Copper, 
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the above vegetables, merely by 
their being boiled in them; and we 
may conclude from analogy, that the 
fame would be the caſe with ſeveral 


of the others commonly uſed, ſuch 


as ſpinach, lettuce, celeri, cucum- 
bers, peaſe, beans, French beans, 
parſnips, and beet, which do not 


appear to have any greater diſſolvent 


powers than thoſe already tried. But 


we ſhould be very cautious of truſt- 


ing too much to this preſumption: 
If they are ſuffered to ſtand in the 


veſſel when cold, they will certainly 


ceorrode the Copper; or if the veſſel 


itſelf be not perfectly clean, the ve- 


getable juices will diſſolve the ruſt 


very readily, and thus gain a cupre- 
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aus impregnation. Great care is like- 
wiſe neceſſary, that even the water 


in which they have been boiled, do 


not remain in the veſſel longer than 
zs abſolutely neceſſary, as that will 

corrode it, as well as if the vegeta- 
bles themſelves were in it. 


AworTuzr method by which Cop- 
per united with the vegetable acid 
has been not without reaſon ſuſpected 
of gaining admiſſion into the body, 
is in the making of ſyrups, ſweet- 
meats, and preſerves, for which Cop- 
per veſſels are generally uſed. Fruits 
either entire, or part of them, or their 
expreſſed juice, are generally em- 
6 for chis purpoſe, to which a 


large 


OF COPPER. 


large proportion of ſugar is added. 
If the form of the fruit is intended 
to be preſerved, no great heat is ne- 
ceſſary, and that but of ſhort conti- 
nuance, which is likewiſe the caſe 


with ſyrups; but where any inſpiſſa- 


tion of the juices is required, a long- 


er duration of heat, and a greater de- 
gree is neceſſary, as in jellies, jams, 


&c. and a ſtill longer where this in- 


ſpiſſation is carried to a great length, 
as in robs, though in the latter caſe, 

little and ſometimes no ſugar is uſed. 
From the above account of their 


made of preparation, we might ima- 
gine that as the vegetable acid is 
well known to diſſolve Copper in 


great quantity, as ſome of the moſt 


3 acid 


\ 
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acid fruits and juices are frequently 
made uſe of, as of lemons, oranges, 
&c. as ſugar itſelf will a& upon Cop- 
per, either as containing an acid, 
which it does, or by its proper qua- 
lities, as an eſſential falt of plants; 
and as we know, that in moſt caſes 
the diſſolvent power of acids on me- 
tals is much increaſed by heat (which 
in one caſe is obſerved to increaſe 
cheir attraction to Copper particu- 
larly, as has been before mentioned 
with reſpect to the vitriolic acid) we 
might perhaps imagine that all pre- 
ſerves thus prepared, the more acid 
ones eſpecially, muſt partake, in a 
great degree, of the noxious quali- 
ties of this metal. Yet Dr. Lewis 
Ys obſerves, 
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obſerves , That the confectioners, 
c who are the moſt dextrous people 
* at theſe kind of preparations, to 
c avoid the expence of frequently 
« new tinning their veſſels, rarely 
e make uſe of any other than Cop- 
« per veſſels untinned, in the prepa- 
ce ration even of the moſt acid ſyrups, 
* as of oranges and lemons. Ne- 
< yertheleſs, by taking due care that 
e their coppers be well ſcoured, and 
perfectly clean, and that the ſyrup 
remain in them no longer than is 
"= abſolutely neceſſary, they avoid 
giving it any ill taſte or quality 
5 from the metal.” 


* LEw1s's New Diſpenſatory, edit, ad, p. 340. 
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As this circumſtance is of great 
importance to be fully aſcertained, 
the following experiment was made 
for that purpoſe. 


I pur about three ounces of lemon 
juice, with as much ſugar as was 
| ſufficient to make it into a ſyrup, 
into a Copper, and the like quanti- 
ty into a Braſs pan, both perfectly 
clean, and boiled them both for fif- 
teen minutes over the fire. I then 
poured off about an ounce of ſyrup 
from each. It had acquired no taſte 
of Copper, neither of the pans were 
in the leaſt corroded, nor did any 
Copper-coloured ruſt appear on ſome 
bright iron wire, which I put into 
the 
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them, and ſuffered to ſtay twenty» 
four hours. I ſet the pans in a cool 
place, with the remainder of the ſy+ 


rup in them, until next day, and 
then examined them a ſecond time. 
The pan was not apparently corrod- 
ed, but the ſyrup had gained in 


both an evident Coppery taſte; and 
in a few hours, covered ſome iron 


wire that was put into it with a 
Copper-coloured ruſt. 


Taz former of the two laſt expe- 
riments might be taken as an in- 
ſtance that ſweetmeats gain no im- 
pregnation from Copper veſſels in 
the above circumſtances, ſince lemon 


Juice would be the moſt likely of 


E 4 _ = 


——— — ———ʒę 


— : oO 
. ͤ ¹˙em ̃ ¹n! rs ane rf os 


* 


— 


— * — 4 
— Pr 100 007 99 GT 959 „%%% rat nes 33ĩ,ÿ⅛ 
— _ * r # 
"ey 


as, a we 
— — — » 


— 


I 
* 
. 
: 
12.4 
10 
U 
. 
I's 
| 
[4 
ö 
165 
by 
t 
*{ 
| 


8 
4 
5 
{ 
i 
5 
. 
i 


ö 


4 


—— — —— eoey . 
: _—  __ wt. + * 
* 


Eee 
> a 1 


72 


ON THE POISON, 


any to ſhew it, on account of its ſu. 
perior acidity. But to make it more 
ſatisfactory, I examined ſeveral other 
ſyrups from ſweetmeats that had 
been carefully prepared by my own 
direction in the ſame manner, as of 
apricots preſerved, and ſyrup from 
white plums, none of which gave the 
leaſt mark of containing Copper. 
But the laſt experiment proves that 
we ought to be extremely cautious 


how we let them ſtand after they be- 


come cold, as they will then ſoon 
acquire an impregnation of this kind. 
Nor are veſſels either lined with ſil- 
ver, or even of ſolid ſilver, entirely 


to be truſted without the above pre- 


caution, though leſs dangerous than 
EE Cop- 
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Copper. I have ſeen a ſilver veſſel 
corroded, and turned blue in many 
places, from having ſome acid punch 
left in it ſome days, which would no 
doubt have been more affected had 
the juice of the fruit itſelf undiluted 


been left in it. 


As lemon juice is frequently uſed 
in ſauces, the following experiment 
was tried, to diſcover what effect it 
= would have upon Copper veſſels, 
b when mixed with oily ſubſtances and 
animal juices. 


Azovur four ſpoonfuls of oravy, 
two of melted butter, and about two 
tea-ſpoonfuls of lemon] Juice, (which 
I am 
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I am informed is a very common 


ſauce) were put into a Braſs ſauce- 


pan, and the like quantity into a 
Copper one, both perfectly clean, 
and boiled for a few minutes, and 
poured off. No taſte of Copper was 


perceivable in either of them, nor 


were either of the pans at all corrod- 
ed, nor was a piece of bright iron 
wire turned red by lying twenty⸗ 
four hours in the ſauce, after it was 

poured off from the veſſels. 


Tr1s experiment ſeems to prove, 
that we need be under no concern 
relative to acid ſauces gaining any 
impregnation from Copper veſſels, 
+ Wk they be not ſuffered to re- 


main 
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main in them longer than is abſo- 
lutely neceſſary, and the veſſel itſelf 


be kept perfectly clean. 
Tuzxk are likewiſe undoubted Impreg- 
nation of 
proofs of the ſimple waters employ- Copper 
ed in medicine frequently acquiring fate 


a taint of this kind in diſtillation. lation, 
Dr. Lewis obſerves, that if the di- 
ſtillation be protracted too long, an 
acidulous liquor ariſes, which has 
ſometimes extracted ſo much from 
the Copper head af the till, as to 
prove emetic. This I doubt not is 
often the caſe, yet I imagine it 
ſometimes happens from another 
cauſe, which I ſhall mention here- 
after. To this are owing, as the 
RR 


. 


Tea, if 


noxious, 
by an 
impreg- 
nation o 


Copper. 
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ſame writer obſerves, the effects of 
ſome of theſe waters in deſtroying 
worms in the human body. 


Sou have attributed the pernici- 
ous effects of tea on the nervous ſyſ- 
tem to an impregnation of this kind, 
which it acquires in the courſe of its 


preparation. It is commonly ima- 


gined, that in order to give tea leaves 
the curl which they have when they 
come to us, they are rubbed with 


the hand on Copper * plates heated 


and from thence acquire an impreg- 
nation of this metal; and ſome have 
even 

* NzumanN ſays iron plates are uſed for this pur- 


poſe, and I have lyely had undoubted authority far 
thc truth of this aſſertion from other hands, 
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| even attributed the fine colour of the 


green tea to the ſame cauſe. In or- 
der to determine if this conjecture 
was juſtly founded, I made the fol- 
lowing e 


— I Took two drachms of green tea 
of twenty-one ſhillings per pound, 


the like quantity of gunpowder tea, 


the like quantity of tea of eighteen 


ſhillings, of ſixteen ſhillings, and of 
twelve ſhillings; and on each of 


theſe I poured two ounces of diſtilled 


water, and ſet them to ſtand in a 


cool place for twelve hours. I then 


poured off an ounce of the clear li- 


quor from each into ſeparate glaſſes, 


which had acquired | in all a beautiful 
brown- 
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browniſh green colour, and a ſtrong 


taſte of the tea, but no flavour of 
Copper in any. Into each of theſe 


I put ſome bright iron wire. After 


forty-eight hours, the infuſions had 
all acquired a deep black colour, but 


the wire itſelf, in all of them, had 
no Coppery ruſt on its ſurface; 


which certainly would have been the 
eaſe, had the liquor contained Cop- 
per in ſolution. We may therefore 
reſt aſſured, that the pernicious ef. 
ſects of tea, however ſimilar to thoſe 
produced ꝰ by Copper, are not owing 

1 1 the narcotic effects of tea may be owing 


to a quality of the plant itſelf, has been fully proved 
in Dr. Lettſom's ingenious treatiſe on that ſubject. 
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to any Copper contained in the tea 
ſelf 7 


F BRMENTED liquors Eremit (whe- Fermen 
ther from any acid- generated i in the quors, 


w lia- 


vinous fermentation, or from part of ble to be 


the liquor having gone on to the ace- nate 


tous, is nat certain) are obſerved to Copper 
corrode Copper. On this account 
we ſhould be very cautious relative 
ta the cocks by which wine and beer 

are drawn off, that they are kept as 

| clean as poſſible, and not be ſuffered 

to remain longer in the wine caſks 
| than is neceſſary for bottling it. This 
caution is more. eſpecially neceſſary 
with reſpect to made wines, which 
are more aceſcent and imperfectly 
fermented 
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| fermented, part of them being gene. 
rally in the ſtate of muſt, and part 
changed into vinegar, and more apt 
to corrode Copper than the foreign 
wines. I ſuſpe& that an emetic qua- 
lity, which I have ſeveral times ob- 
ſerved in made wines, may ſome- 
times be produced by ſome accident 
of this kind. For malt liquors which 
are drank out of the caſk, I think 
the common wooden ſpigot and fau- 
cet much cleaner and ſafer than 
braſs cocks ; and I think ſome con- 
trivance of the ſame kind might be 
found out for wine, which is drank 
out of the caſk; or perhaps ſome 
compound metal of tin and biſmuth, 
| which 


which is not affected by the vegetable 
acid, might anſwer very well. 


 FexmenTED liquors do not affect 
Copper veſſels, if kept in them only 
- while heated, and not ſuffered to re- 
main in them in the cold; therefore, 
with proper caution, they might be 
ſafely uſed in ſauces with Copper 
veſſels. 


As Copper cauldrons, or boilers, 
are ſo generally employed in brew- 
ing, the preventing any impregnati- 
on of this kind being imparted to the 

liquor, is a point of great public 
importance. From analogy of what 


has been ſaid before, we may I think 
F :- .  _ 
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ſafely conclnde, that if due care be 


ever little, be left in the boiler, it 


the liquor that is afterwards put into 
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taken to keep the Copper perfectly 
clean, and to let the wort remain in 
it no longer than is abſolutely neceſ. 
ſary, and to rinſe out the Copper as 
ſoon as poſſible afterwards, no im- 
pregnation of this kind is to be fear- 
ed; but if the Copper be not care- 
fully cleaned before it be uſed, the 
wort will infallibly diſſolve the ruſt 
of it; and if any of the wort, how- 


will become acid, and corrode the 
copper powerfully, and impregnate 


the veſſel with poiſonous qualities. 


Mixx 
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Mix pans are frequently, though 
I think improperly, made of Braſs 
or Copper. Every one knows the 
diſpoſition of milk to become acid, 
eſpecially in warm weather, when it 
will ſcarce ſtand twelve hours with- 
out acquiring. this quality in ſome 
degree. It is very poſlible that it 
may become ſufficiently ſo to act 
upon the Copper before it be per- 
ceivable to our ſenſes. Add to this, 
the danger of the pans not being 
kept perfectly clean, or of having 


any of the milk accidentally left in 


them, which will, without the great- 
eſt care, often happen, and in that 
caſe will infallibly corrode the Cop- 


per. ä 
F 2 1 
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Ari, che above cautions are appli ; 
cable, in a greater degree, to vine 
zar Sar, Which corrodes Capper very 

wt i: powerfully, and even quicker on 


gain an | * 10 4 . ion. 
— the native acid, in my opinion. 


out have obſerved the vapour of — 
per. to be remarkably corroſive of this 
metal, and on this account the diſtil. 
lation of vinegar is a point of great 
importance to be attended to . I 
have frequently found diſtilled vine- 
gar to have gained an impregnation 
of Copper, which was probably con- 


| tracted 


* Tuts caution is very neceſſary to — 
to in ſome pharmaceutical preparations, as in the di- 
ſtilling the aqua alexeteria fpirituoſa cum aceto, and 
all others where vinegar is directed to be diſtilled. 
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crafted from the * of the Rill in 
diſtillation. Indeed I think no veſ- 
ſels but thoſe of glaſs are proper for 
this operation. 


a Tun enki quality of 
vinegar ſhould make us very cau- 
tious in what veſſel it is boiled, 
as it is frequently done for pickles. 
The preparation of theſe is a mat- 
ter of great conſequence, as they 
are ſo much uſed, eſpecially by thoſe 


of higher rank. The fine blue and 
green colour, for which ſeveral of 
2 W them are ſo much valued, has been 
I | eſteemed by many a preſumptive 
Wy circumſtance of their having gained 
3 ſome i impregnation of chis kind. As 
„„ this 
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this fact is very material to be aſcer- 


tained,” I made the following experi- 


ments in order to determine i it. 


I Took about an ounce of pickle 


from ſome cucumbers which were 


bought at a noted ſhop, and were re- 
markable for their colour in a high 
degree. It had a peculiar taſte of 
the metallic kind, and ſmelt like the 
effluvia from Copper that has been 
ſtrongly rubbed, which was even ſo 
powerful as to produce a ſlight de- 
gree of nauſea. Into this I put ſome 
bright iron wire, which in a ſhort 
time was covered with a red ruſt, ex- 
actly reſembling what iron acquires 
from a ſolution of Copper in an acid. 
1 tried 
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I tried the ſame experiment with 

ſome pickle of the ſame kind from 

cucumbers procured from another 
place, which were rather inferior in 
colour, but ſtill ſhewed ſome, though 
leſs, ſigns of containing Copper. 
Pickles, I have obſerved, which are 
prepared without any impregnation 
of this kind, are generally of a faint 
green, rather inclining to yellow; 
and I am perſuaded that this colour, 
which is made ſo greatly a teſt of 
their goodneſs, is always owing to 
this cauſe. 


IT is a well known maxim among 
| houſe-keepers that pickles will never 
be green unleſs a Copper or braſs 

i pan 
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pan be uſed, and if the deſired co- 


lour be not obtained thus in ſuffici- 


cient degree, it is common, I am 
informed, to throw in a few half⸗ 
pence afterwards, which ſeldom fails 


to impart the tinge required. This 


is very probable when we conſider 
that Copper is more acted on by the 
vegetable acid in the cold, than when 
heated. I have examined ſome books 
of modern cookery, and find that 
whenever a green or blue colour * is 

deſired, 


*. Vip Art of Cookery made plain and eaſy, by 
H. Glaſſe. London printed, 1770. New edition. Re- 
ceipts for pickling walnuts green; to pickle gerkins ; 
large cucumbers; french beans; grapes and ſam- 
phire, p. 260, 262, 264, 267, 270. Vide alſo the 
Univerſal Cook, by John Townſend, printed 1772, 
and ſeveral others, 0 


deſired, a braſs, bell metal, or Cop- 
per pan, is directed to be uſed. It 
is not improbable that this often 
happens when ſuch an adulteration 
is neither deſigned nor ſuſpected, 
ftom uſing diſtilled vinegar which is 
often employed for theſe purpoſes, 
and is frequently impregnated with 
Copper from the head of the ſtill. 
Vinegar likewiſe diſſolves the Cop- 
per alloy in ſilver, and even the va- 
pour that exhales from it when cold 
will have the ſame effect. On this 
account I think I think the tops of 
vinegar cruets are improperly made 
of ſilver, as is now frequently the 
| faſhion, -T have ſeen theſe acquire a 
thick coat of verdigreaſe on their in- 
el. ſide, 


Fixt Al- 
kaline 
Salts. 
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fide, eſpecially when they are made 


hollow with a narrow opening, ſo as 


to be with difficulty cleaned. . This 
objection holds ſtill ſtronger when 
the ſpout. itſelf through which the 


vinegar is poured is made of ſilver. 


Frixr alkaline ſalts, as they never 
enter into our food, we might ima- 
gine little likely to find admiſſion in- 
to the body as united with Copper. 
I believe indeed that it ſeldom hap- 
pens, yet ſome cautions on this head 
may ſtill not be unneceſſary. Some 
mineral waters contain the foſſile al- 


Kali in a pure ſtate, and ſome of 


theſe I know are uſed for the purpoſe 


of dreſſing food; the conſequence 


that 
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that may ariſe from this when Cop- 


per veſſels are employed are too ob- 
vious to need any explanation. Soap 
likewiſe, which always, contains an 
alkaline ſalt, acts powerfully in cor- 


roding Copper. No Copper or braſs 


veſſels therefore ſhould have any ſoap 
employed in cleaning them, or at 


leaſt ſhould be carefully waſhed af- 
terwards with clean water, to clear 


away all the remains of the alkaline 
ſalt that was left in them. Great 
care ought likewiſe to be taken that 
no Copper veſſel be employed in 


making any ſoap that is to be uſed 


internally, and in every other medi- 


cinal preparation in which alkaline 
ſalts make a part of the compoſiti- 


on. 


gr” 


| Volatile 
Alkaline 
Salts, 
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on. It is obſervable that fixed al- 


kaline ſalts do not, like acids, affect 
the Copper contained in ſilver as al- 


loy. Silver veſſels may rherefore 
be ſafely uſed in ſuch caſes. 


A compmnATion of Copper with 
volatile alkaline ſalts is more to be 
ſuſpected. The water commonly 


uſed in great cities is found to be 


often impregnated with this ſalt, ow- 


ing to the putrefying ſubſtances it 
meets with in its courſe, which gene- 


rate it plentifully. Dr. Heberden 
found 
* IT may be proper here to remark, that ſpirit of 


wine when highly rectified, often contains an alkaline 
impregnation, Vide what has been before obſerved, 
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found it in conſiderable quantity in 


ſeveral of the pump- waters in Lon- 
don; and I much ſuſpect, from the 
quantity of putrefying bodies daily 
thrown into it, that the Thames wa- 
ter would have given marks of a like 
quality, had it been examined, as 
its tendency to ferment and . 
is ſo remarkable. 


As - ; 2d 8 alkali is well 


WW known to ad powerfully on Copper, 


and as the compound it forms with 
iris peculiarly acrimonious, we may 
; ? | eafily judge of the neceſſity of avoid- 
ing ſuch an impregnation as much 
= as poſſible. Perhaps the beſt gene- 
nal direction would be, to let water 


of 
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of this kind ſtand a day or two ex. 

poſed to the open air before it is 
uſed, in which time this ſubſtance 
would probably be diſſipated. - But 
this, I fear, would ſerve beſt for ſpring 
waters, which had acquired ſuch an 
impregnation merely by coming ia 
contact with it, and not ſo well for 
ſuch waters as had generated it by 
their own diſpoſition to fermentation, 
I much ſuſpe& that the ruſt which 
Copper veſſels ſpontaneouſly acquire 
in our kitchens, is moſtly of this 
kind. The ſteam ariſing from meat 
while dreſſing, from coals falling ac- 
cidentally among the gravy, the ef- 
fluvia from meat itſelf, which is ſel- 


Way eaten until ſome part of it has 
acquired 


r Sonn 


acquired a putrid diſpoſition, in 
which, and burning, eſpecially of | 
animal ſubſtances, this ſalt is copi- 4 
ouſly produced, the ſmoak of pit 
coal, which is found to contain a 
large proportion of volatile alkali, 
render this opinion very probable. 


Grear care is likewiſe neceſſary, 
| that the Braſs or Copper veſſels uſed 
in our kitchens be kept as clean as 
poſſible, and the remains of the meat 
that has been dreſſed in them, and 
: the water wherein they have been 
boiled, be removed as ſoon as may 
be, ſince, if ſuffered to ſtand, they 
will ſoon become putrid, and gene- - 
| rate a ſalt of this kind. This i is alſo 


true 
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true of the water in which ſome ve- 
getables have been boiled, particu- 
larly cabbage, whoſe diſpoſition to 
quick putrefaction is well known. 


Taz Copper alloy in ſilver does 
not ſeem to be affected by the vola- 
tile alkali. The uſe of ſilver ſcales 
therefore for weighing alkaline ſalts 
of all kinds in apothecaries ſhops, is 
extremely neceſſary, as they all act 
powerfully on Copper, and would be 
apt to deſtroy the equilibrium of the 
balance (a thing of great conſequence Mi 
in many caſes) and likewiſe to taint I 
other ſubſtances, that ſhould after- 
wards be weighed in them. I 
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Or neutral ſalts, none but nitre Neutral 


and common ſalt enter into our 
food, or are likely to do ſo without 
our knowledge. Glauber's ſalt is 


Salts. 


indeed a poſſible ingredient of ſprings, 


but many great chemiſts doubt if it 
has ever been actually met with. Of 


ſuch then as come chiefly under the 
the province of the apothecary, I 
have nothing more to ſay, than to 
recommend great caution in the uſe 
of Copper veſſels in making up any 


medicinal preparation in which any 
of them bear a part. This caution 


is very neceſſary in the making ſome 


of them which are prepared often by 


the apothecary, as ſal diureticus, and 
the vegetable ammoniac, commonly 


G called 
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called ſpiritus Mindereri ; as they | 
both, the latter eſpecially, generally 
contain a portion of unneutralized 
acid, the effects of which, in ſuch | 
caſes, have been before mentioned. || 


As to nitre, the only uſe that I 
know it is applied to in our food, is 
as joined with common ſalt in curing 
meat, pork eſpecially. As nitre it- 
ſelf is known to be very active in cor- i 
roding Copper, and as there is reaſon 
to ſuſpect that the neutral is decom- Y 


poſed, by coming into contact with 


the metal, and as the ſolvent powers Wl 
of all the mineral acids are increaſed i 
by heat, the utmoſt caution is neceſ- 
ſary relative to the boiling meat, ⁶ 
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thus cured, in Copper veſſels, as 


ſuch will be almoſt infallibly corrod- 


ed, and impart a noxious quality to 


to the food dreſſed in them. 


Non is leſs caution neceſſary with common 


reſpect to common ſalt, which it is 
well known will corrode Copper 


very powerfully. Several inſtances 


of the Coppers, uſed in the navy, 
being greatly corroded, by boiling 
the ſalt proviſions in them, and of 
the bad conſequences thence accru- 
ing, are related in the ſecond volume 


of the Medical Obſervations and En- 


quiries. Indeed, Copper veſſels are 
extremely improper for ſuch uſes, as 
being eaſily corroded by the muriatic 

e acid; 


Salt. 
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acid; and as the attraction between 


Copper and all the mineral acids is 


greatly increaſed by heat. Iron will 


anſwer all the purpoſes of Copper for 


ſuch uſes, and if corroded, will not 
be of any ill conſequence to the 
health of thoſe who take it in. 


BR Ass or Copper ſcales are, in my 


opinion, very improperly uſed for 
the weighing of ſalt, as is 
done by thoſe who retail this com- 
modity. Moſt of our common ſalt 
is prepared with too great a degree 
of heat, which makes it apt to deli- 
queſce, or grow moiſt in the air. In 
this caſe, it will infallibly corrode 
the * and many pieces of this 
1 


is frequently 
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poiſonous combination will probably 
be often rubbed off by the rough an- 


gular particles of the ſalt, and mixed 
with our food. 


Tur uſe of Copper is extremely 
hazardous, in my opinion, in places 
where the water is ſaline, or brackiſh, 
as is frequently the caſe in places 
lying near the ſea; and as this water 
muſt, J imagine, be often uſed for 
ſupplying ſhips, it is an additional 
reaſon why Iron is preferable to 


Copper for making the boilers and 


other veſſels for dreſſing meat in the 
navy. 25 

Conmon ſalt will likewiſe affect 

N G3 the 
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the Copper alloy in filver. I have 

ſeen ſilver falt-ſellers, in which the 
{alt has been incautiouſly left, turned 
blue on their inſide, and in ſeveral 
parts blue ſaline effloreſcences pro- 
jecting from the ſurface of the metal. 
On this account therefore the uſe 
of glaſſes, made to fit the inſide of 
the ſilver ſalt-ſellers, are very proper, 
and probably prevent many accidents 
which might happen from the Cop- 
per being in this way mixed with 
our victuals. 
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Herar Hxr Ax ſulphuris with an alkaline 
Sulptu- falt likewiſe corrodes Copper very 

plentifully. Several ſprings thus 
| impregnated are drank medicinally, 
1 and 
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and ſome others, where IR impreg- 


nation is ſlight, are in common uſe, 


as I have ſeen. . In the former of 
. theſe caſes, there is little danger of 


any impregnation of Copper being 


received into the body by their 
means, but in the latter it is more to 
be apprehended ; and the greateſt 
caution is neceſſary, as to Copper 
veſſels, where any ſulphureous im- 


pregnation of this kind is ſuſpected 


in the water. 


OiLy bodies of the mild kind, 
though they do not themſelves diſ- 
ſolve or corrode Copper, are very 
ſubject to impregnations of this ſort. 
If the veſſel into which they are put 
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Bodies. 
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be not perfectly clean, the oil will 
diſſolve the ruſt or calces very readi - 


ly, whether the corroſion was made 


by acids, alkalines, neutral ſalts, and 


indeed, I believe, every ruſt of Cop- 
per, however formed. From this 
we may judge of the importance of 
keeping all veſſels wherein- butter 1s 


| melted and ſauces made, extremely 


clean; and indeed it is a common 
obſervation that nothing contracts a 
taſte from a Copper veſſel ſooner 
than melted butter, though this, I 
believe, is in ſome deper owing to 
the inſipidity of the butter, which 
makes this taſte more diſcernible, 
than in other diſhes and ſauces which 
have a * taſte of their own. Oil 

likewiſe, | 
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likewiſe, though it does not when 


freſh act upon Copper, yet will have 
this effect in a great degree when be. 


come rancid. Whether it gains this 
power by the volatile alkali generat- 


ed in the putrefactive proceſs, or 
whether by any change induced on 
the oil itſelf, I ſhall not determine 


it is ſufficient to know that in this 
ſtate it becomes acrimomous, and 


will corrode or diſſolve Copper even 
in its metallic ſtate. As moſt of the 
butter we eat, for ſeveral months in 


the year, muſt have been kept a long 
time, it 1s ſeldom free from ſome 
degree of taint of this kind. This 


is an additional reaſon why we ſhould 


avoid the uſe of 2 veſſels as 
much 
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Eſſential 
Oils. 
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much as poſſible, in the melting of 
butter or other ſauces containing 


ESSENTIAL oils, as has been be- 
fore obſerved, act powerfully upon 


Copper, and I am apt to ſuſpect, 


that it gets admiſſion into the human 


body by their means oftner than is 


generally apprehended. It has been 
a frequent complaint of diſtilled wa- 


ters that they often acquire a taint of 


Copper, which Dr. Lewis attributes 
to an acidulous liquour ariſing from | 
many of the ſubſtances uſed for this 


| purpoſe when the diſtillation is long 


protracted, and this I doubt not is 


often the caſe. But as eſſential oils 


corrode 
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corrode Copper as well as acids, and 
as the herbs uſed' in diſtillation a- 


bound with oil of this kind, I think 
we may, with great probability, ſup- 


poſe that the impregnation thus ac- 
quired is frequently by means of the 


8 oil which riſes through the head, and 
trickles down its ſides. 


= Sour of the eſſential oils are more 
corroſive than others, and this ſeems 


to be in proportion to their ſenſible 
acrimony; as] think I have obſerved 
the eſſential oils drawn from ſome 
of the foreign ſpices, as cinnamon, 
cloves, &c. to corrode Copper more 
than the oils drawn from our native 


aromatic herbs, but I cannot deter- 
fe mine 


07 


mine if this rule holds univerſally. 


of the ſhops are in general leſs agree- 


and either tinned iron, block tin, or 
pewter, uſed to make the head of 
the ſtill; an example which it were 
to be wiſhed were practiſed by all 
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Perhaps it may be owing to this, in 
ſome degree, that the diſtilled waters 


able than thoſe diſtilled in private 
families, ſince, in the latter, Copper 
ſtills are almoſt entirely laid aſide, 


who are concerned in this way of 
buſineſs. 


AnoTreR method by which this 
metal is more frequently introduced 
into the body, is by means of braſs 


rte which are almoſt univerſally 
uſed. 


1 
1 
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uſed for pounding ſpice. The bot- 
W toms of theſe I have often ſeen co- 


vered with a green or blue ruſt, from 


the ſubſtances that had been pounded 
in it, If this often happens, as T 


am confident is the caſe among thoſe 


| who are in a great way of buſineſs, 
1 the danger is evident, as the ruſt is 
almoſt certain to be rubbed off with 
the beating and rubbing of the mor- 
tar, and intimately mixed with the 


WF fpice, and conſequently taken in with 


our food, in which it is little likely 
to be detected, on account of the 
ſtrong flavour of the ſubſtances with 
which it is mixed. Moreover, ſome 


things are difficult to pound, and 


require much beating and rubbing z 
0 in 
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in this, particles of the metal are | 
likely to be broken off from the peſ- 
tle or mortar, ' and mixed with the 
ſubſtances pounded in it. 


Rarthy Or the earthy ſalts, ſal catharticus if 
amarus corrodes Copper very power- i 

fully, eſpecially when aſſiſted by heat. 

Sal ca- As this falt is contained in many | 
tharticus 1 : | 

amarus. ſprings, we ſhould be cautious as to 

Copper veſſels, where its preſence is 

ſuſpected. Since this ſalt is prepared 


! for medicinal uſe by evaporating the 

| water of ſprings, ſuch as Epſom and 

= | Others, it would be proper that in 

| ſuch caſes the uſe of Copper veſſels 

would be entirely laid aſide. Its be. 

| ing always plentifully ' contained in 1 
| _ fea 
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ſea water, affords an additional rea- 
ſon for laying aſide the uſe of Cop- 


per veſſels in the navy, as the water 


uſed there is frequently brackiſh, 
from its being taken from ſprings in 
the neighbourhood of the ſea. 


* SELENITES, Which is ſo plentifully 
contained in many ſprings, and which 
imparts to them the quality which 


we call hardneſs, has much leſs ef- 
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Selenites 


fect in diſſolving Copper: yet it is 


well known that ſpring water, by 


ſtanding in Copper veſſels, however 


clean, will in time acquire an im- 
pregnation from them, which I have 
often obſerved to be diſcoverable by 


the taſte, when it was too weak to 
be 


YI „„ . 
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But if proper care be taken, I do 


hended in the dreſſing of our food, 


to act on the metal. We might per- 


generally made to ſhut cloſe, and in 


not often attempted. But I appre- 
hend this is ſeldom the caſe, except 


| 

} 

L 

: 

| 

| 

| 

| 

; 

| 

: 

i 

? . 
| 

: q 


ON THE POISON 
be diſcerned by any chemical trial. 


not think this much to be appre- 


as the vitriolic acid is diſſipated ſoon 
by boiling, and before it has time 


haps imagine that ſome hazard of 
this kind might be incurred in the 
uſe of Copper tea-kettles, which are 


ſuch a form as not to be eaſily clean- 
ed on the inſide, which I believe is 


the water be ſuffered to ſtand long 
in the cold. It is obſerved in gene - 
ral of theſe waters, when they are 
boiled in cloſe veſſels, that they in- 

cruſt. 
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cruſt the inſide with a hard calcare- 


ous coat, which defends the metal 


from any further corroſion. 


Abo Mei un un aids tis 
ſhould be conſidered here, but as 1 


have referred its effects on Copper 
to its decompoſition, they have been 
before treated of, under the head of 
vitriolic acid. ; 
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Alum. 


Punk water does not, as far as I Water. 


can find, act upon Copper, except 
in conſequence of ſome ſaline im- 


pregnation, or as diſſolving a metal- 


lic ſalt already formed. Of the ſub- 


ſtances of this kind, likely to be 


united with water, I have before 
ſpoke, under their ſeveral heads. 


= Tre 


114 


Air. 


ON THE POISON 


Tux air likewiſe is well known to 
affect Copper. Utenſils of this me- 


tal ſoon tarniſh, and if not frequent- 


ly cleaned, acquire a blue or green 
ruſt upon their ſurface. Whether 
this is owing to any ſaline quality, 


naturally adhering to the air, or any 


ſaline particles caſually floating in it, 
is difficult to determine. I have 


heard that the water which came 


from the tops of houſes covered with 
Copper, has proved poiſonous to all 
the animals that drank of it. Of 


what kind this impregnation was, is 
hard to ſay. At firſt we might be 
apt to ſuppoſe it to be produced by 


the air, but as the roof of every 


houſe muſt be always expoſed to 


ſmoak beating down upon it, which 


contains 
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contains the volatile alkali, and what 
is more corroſive of the Copper, to 
| leaves of trees blown upon it, and 
remaining there, which would be 


likely to happen in country houles, 


we can ſcarce decide this point with 
certainty. But as we know that Cop- 


per or Braſs veſſels will, in all cir- 
cumſtances, when expoſed to the air, 
contract a ruſt, which 1s highly per- 
nicious if taken inwardly, we ſhould 
be extremely cautious of truſting any 
_ veſſel of this kind in dreſſing our 
victuals, or uſing for the preparation 


of any. thing to be taken inwardly, 


5 | on the preſumption of its being 
= clean, except it was cleaned very 


lately before the time of uſing, ſince, 


= however Þ it might be when laid by, 
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it will ſpontaneouſly contract a ruſt, 
of a pernicious quality, by ſtanding 


_ expoſed to the air. This caution 


ſhould be particularly attended to in 
brewing and diſtilling, where the veſ- 
ſels are only uſed at intervals. 


I Have thus finiſhed what I have 
to ſay on the preſent ſubject. That 
the work is very incomplete, I rea. 
dily acknowledge, but as it contains 
ſeveral important cautions, relative 
to the health of mankind in general, 
which have not, to my knowledge, 
before appeared, in our language at 
leaſt, I flatter myſelf it will not prove 
entirely uſeleſs to the public, 
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